
 
� VA TAP  (11T) Office of Patient Care Services � Room D4-142 � 150 S. Huntington Avenue (11-T), Boston, MA  02130  �  

�   Tel:    617-278-4469   �  Fax:   617-264-6587�  
�   E-mail:   VATAP@med.va.gov   �   Web:  http://www.va.gov/vatap  �   http://vaww.va.gov/vatap  � 

 
 

 

 
 
 
 
 
 

 
 

Item Yes Partly No 

Preliminary    

1. Appropriate contact details for further information? √   

2. Authors identified? √   

3. Statement regarding conflict of interest?   √ 

4. Statement on whether report externally reviewed? √   

5. Short summary in non-technical language? √   

Why?    

6. Reference to the question that is addressed and context of the 
assessment? √   

7. Scope of the assessment specified? √   

8. Description of the health technology? √   
How?    

9. Details on sources of information? √   
10. Information on selection of material for assessment? √   

11. Information on basis for interpretation of selected data? √   

What?    

12. Results of assessment clearly presented? √   

13. Interpretation of the assessment results included? √   
What Then?    

14. Findings of the assessment discussed? √   

15. Medico-legal implications considered? √   

16. Conclusions from assessment clearly stated? √   

17. Suggestions for further actions?  √  
 

The VA Technology Assessment Program uses this checklist©, developed by the International Network 
of Agencies for Health Technology Assessment (INAHTA), as a quality assurance guide to foster 
consistency and transparency in the health technology assessment (HTA) process. VATAP will add this 
checklist© to its reports produced since 2002. 

 
This summary form is intended as an aid for those who want to record the extent to which a HTA report 
meets the 17 questions presented in the checklist. It is NOT intended as a scorecard to rate the 
standard of HTA reports � reports may be valid and useful without meeting all of the criteria that have 
been listed.
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               VA TECHNOLOGY  ASSESSMENT  PROGRAM 
                       SHORT REPORT  

  Visual field testing  
in VA compensation and pension examinations   

 
Number 6 Rapidly produced brief assessments of health care technology March, 2003 
 
Executive Summary 
 
The Appendix to this report includes figures 
and tables with important information that 
will be helpful in clarifying the text and in 
further documenting VATAP�s review 
methods.   
 
• The visual field is all of the three-

dimensional space that one eye can see in 
any given instant.  Perimetry (from the 
Greek perimetros, circumference) is the 
study or testing of the visual field, and the 
devices it uses are perimeters. 

 
• The two major types of perimeters are 

manual and automated.  The Goldmann 
perimeter is the manual device for testing 
virtually the entire visual field, and the 
Humphrey Field Analyzer was the automated 
perimeter specified for this report. The 
Humphrey and other automated perimeters 
came into widespread use in the 1980s.  

 
• This report categorizes research 

comparisons primarily as manual versus 
automated perimeters.  A secondary 
category of static (Humphrey) versus kinetic 
(Goldmann) testing strategies also 
contributes to the review.  Static and kinetic 
refer to behavior of the stimulus light during 
testing. 

 
• Review questions: This VATAP report 

responds to questions raised within the 
Veterans Health Administration (VHA) and 
by veterans service organizations (VSOs) 
regarding the roles of Goldmann and 
Humphrey perimeters in the vision 
component of VA compensation and pension 
(C&P) exams: 

1. Which perimeter (Goldmann or 
Humphrey) is the �standard of practice�? 
What are their respective roles? 

 
2. How would visual field defect rating 

indices applicable to either perimeter 
assist the Veterans Benefit 
Administration (VBA) in evaluating 
disability and handicap?  

 
3. Do perimeters give reliable results?  Is 

the variation among Goldmann tests 
sufficient in magnitude that veterans 
undergoing testing by different operators 
(perimetrists) cannot rely on equivalent 
examinations? 

 
• The report is not intended to guide device 

operation or selection of one device from 
among several for purchase, nor is it 
intended as a comprehensive treatise on 
perimetry.  This report restricts its scope to 
the assessment issues outlined above, 
which are approached through the published 
clinical research literature. 

 
• WHO convention for terms:  disorder, 

impairment, disability, and handicap. 
VATAP adheres to the usage convention 
recommended by the World Health 
Organization (WHO). 

 
Disorder and impairment are conditions of 
organs.  Disability and handicap are 
conditions of the individual, referring to skills 
and abilities, and to social and economic 
consequences, respectively.  Thus, visual 
field testing assesses impairment, while a 
compensation and pension decision refers to 
disability and handicap.  
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• Goldmann and Humphrey perimeters:  
relative roles? VATAP approached the 
assessment of relative roles for the 
perimeters by searching for studies directly 
comparing Goldmann with Humphrey (or 
other automated) perimeters.  The bulk of 
such studies addressed diagnostic accuracy 
for visual field defects in glaucoma.  

 
Glaucoma comprises a group of ocular 
disorders characterized by pressure-related 
damage to the optic nerve.  It is the leading 
cause of blindness, world-wide. Other 
research comparisons generally evaluated 
diagnostic accuracy in relatively uncommon 
diseases and enrolled low enough numbers 
of subjects to make generalizing their 
findings to VHA unreliable. 

 
Only two of the published glaucoma studies 
approximated established methods 
standards for evaluations of diagnostic test 
accuracy, and thus only these two were 
strictly eligible for inclusion in this report.  
Both found that automated perimeters 
identify visual field defects earlier in the 
course of disease. Rigorous methods and 
concurrence of results make the common 
finding of these studies credible.   
 
Other studies are cited in the text only to the 
extent that they clarify understanding of 
complex perimetry issues, not as evidence 
per se for the review questions. 

 
• Complementary roles for Goldmann and 

Humphrey perimeters: While tracking the 
literature through time suggests that 
automated perimeters like the Humphrey are 
replacing the manual Goldmann, no 
generally acknowledged standard of practice 
can be inferred from published research.  
During the transition period, a number of 
factors argue for retaining availability of both 
perimeters to clinicians.  Complementary 
roles include:  
• Manual and automated perimeters 

typically measure different proportions of 
the entire volume of the normal visual 
field; the location within the field that is of 
primary interest in a particular clinical 

situation should guide selection of 
perimeter; 

• Earlier identification of glaucoma defects 
by automated perimeters;  

• VA C&P exam populations are 
heterogeneous, and population 
subgroups align with differences in the 
patient groups for which each perimeter 
is most suitable;  

• The two perimeters have different 
requirements for training, operation, and 
results interpretation. 

 
• Defining visual disability is a problematic 

issue on which there is little consensus and 
even fewer data to associate visual field 
defects with specific difficulties in activities of 
daily living other than driving or with 
employment disadvantage. What little 
consensus does exist argues for functional 
rather than anatomic indices to indicate the 
degree of visual field defects, for multiple 
measures of disability, and for individual 
assessments of performance on specific 
vision-dependent tasks. 

 
While the optimal method for determination 
of visual disability is an unresolved issue, 
classifying functional deficits (skills and 
abilities) with a correspondingly functional 
rating index for the visual field makes 
intuitive sense.  

 
The Esterman functional index can be 
applied to results from both manual and 
automated perimeters, is available as 
software on some automated devices, and 
has been recommended by the American 
Medical Association (AMA) since 1984.  VBA 
currently uses an anatomic index 
corresponding with older (1958) AMA 
recommendations for the evaluation of 
permanent visual impairment. 

 
Evaluation of visual disability and benefits 
eligibility within the United Kingdom�s 
National Health Service concurs with a 
functional basis for rating the residual visual 
field. 
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• Reliability: Reliability issues are different for 
the two types of perimeter; implications of 
reliability problems for diagnostic 
performance have yet to be completely 
defined by research for either. 

 
Manual perimetry is widely considered a 
technically demanding task for the 
perimetrist. While a few exploratory studies 
have identified operator-dependent variables 
that potentially may influence test results, 
VATAP literature database searches did not 
identify formal inter-rater reliability studies for 
the Goldmann perimeter.  

 
Automated perimeters, including the 
Humphrey, generally include patient 
reliability indicators, most commonly gaze 
fixation (attention) losses in their software 
and results prints, but quantification of 
impact on diagnostic performance remains 
incomplete.   

 
 
Background 
 
Please consult the APPENDIX to this report 
for figures and tables clarifying issues in 
perimetry and further documenting VATAP�s 
review methods. 
 
The visual field is all the space that one eye 
can see at any given instant.  Perimetry is the 
study or testing of the visual field, and 
perimeters are the devices used for testing. 
 
While the visual field is most accurately 
represented in three dimensions (�the island of 
vision�), the conventions of perimetry often refer 
to it as two-dimensional: conducting a visual 
field test is �mapping the field�, and results of 
testing are presented in two dimensions.   
 
Field defects due to trauma, brain tumors, 
stroke, or to other diseases anywhere along the 
visual pathway from eye to cerebral visual cortex 
include indentations of the island base and blind 
or blurred spots elsewhere within the space.   
Defects decrease the functional volume of the 
field. 

 
Perimetry quantifies problems in paracentral 
and peripheral vision.  Although poor vision is 
more frequently quantified by Snellen acuity 
measurement, visual field defects also can result 
in significant impairment of vision; some 
definitions of low vision (Table 4, Appendix) 
reference perimetry results as well as acuity. 
 
Perimetry is a complex area of study and clinical 
practice, offering many options for the conduct 
of tests (Henson, 2000).  As a test of perception, 
it also is subjective and responsive to normal 
variations in the physiology of vision (Esterman, 
1986; Parrish, 1984).  The complexity includes a 
great many devices (perimeters) and multiple 
incremental technical refinements specific to 
each.  The main perimeter types are manual and 
automated. While the Goldmann perimeter is the 
only manual device capable of testing virtually 
the entire visual field (Figure 2, Appendix), other 
manual devices, e.g., the tangent screen for 
testing the central field, are available.    
 
The Humphrey Field Analyzer perimeter was the 
automated device specified in the request for 
this report, but many others (Figure 1, Appendix) 
are available. Figure 1 provides a sampling of 
the device variety and technical refinements 
represented in the literature, along with 
synonyms that will be used throughout the 
report, while Figure 2 indicates the extent of the 
normal visual field that is accessible to testing 
for the major types of perimeter. 
 
Goldmann (manual or kinetic) perimetry is a 
long-standing reference (Werner, 1999; Horton, 
2001; AMA, 1958), and is specified in legislation 
defining the vision component of VA 
compensation and pension (C&P) examinations.  
 
The Social Security Administration (SSA) also 
uses Goldmann results for legal blindness 
classification.  However, SSA acknowledges the 
growing role of automated perimetry in defining 
visual impairment (American Council of the 
Blind, 2002).   
 
Henson (2000) provides a rationale for the 
variety of devices and testing strategies: �To the 
newcomer, one of the most confusing aspects of 
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visual field investigation must surely be the 
overwhelming number of different ways in which 
the visual field may be examined.  Is it really 
necessary to have all these different strategies?  
Cannot the perimetric community decide which 
is best and then do away with the rest?� 

 
The short answer to these questions is �No�.  
Different visual field strategies are necessary 
because the objectives of a visual field 
examination vary from one situation to 
another��   
 
Adding to the complexity, major types of devices 
are not mutually exclusive: some perimeters, 
including those of interest to this report, are 
capable of both static and kinetic testing, 
represented by within-device test strategy 
comparisons in the literature (Table 2, 
Appendix). 
 
Policy context for the review 
This VA Technology Assessment Program 
(VATAP) report responds to questions raised 
within the Veterans Health Administration (VHA) 
and by veterans service organizations (VSOs) 
regarding visual fields testing.   
 
Within the confines of legislation requiring the 
Goldmann test, the relative roles of Goldmann 
and Humphrey perimeters in C&P examinations 
is the primary concern.  
 
This report is intended to support VHA policy 
regarding perimeter use according to evidence 
from the best available clinical research.  Its 
purpose is not to guide operation of perimeters, 
selection of specific models for purchase, or to 
be a comprehensive perimetry resource. 
 
Definitions 
VATAP will use the terms �disorder�, 
�impairment�, �disability�, and �handicap� as 
proposed in the World Health Organization 
(WHO) International Classification of 
Impairments, Disabilities, and Handicaps (1980) 
and encapsulated in Figure 3  (Appendix).  
 
Briefly, under the WHO usage convention, 
disorder indicates any deviation from normal 
structure or physiology, and impairment the loss 

or departure from normal function; both are 
conditions of organs. Disability and handicap, in 
contrast, are conditions of the individual in his or 
her environment: disability refers to changes in 
abilities and skills; handicap to social and 
economic consequences of these changes. 
 
WHO definitions distinguish conditions of organs 
and body systems (parts of the individual; the 
anatomical or medical perspective) from those of 
entire, functioning individuals in social and 
economic contexts. Colenbrander (1996) and 
Leat (1999) convincingly advocate this 
nomenclature as the most useful approach to 
rehabilitation discussions and benefits 
determination.   
 
Visual acuity and visual fields measurements 
are indicators of impairment and do not 
extrapolate directly or inevitably to disability or 
handicap (Colenbrander, 1992; 1996). Wright 
(1997), reviewing the literature as background to 
a survey study of visual disability and 
employment, notes that measures of impairment 
do not accurately predict the ways in which an 
individual uses vision. Parrish (1997), studying 
visual function and quality of life among 
glaucoma patients, comes to the same 
conclusion. 
 
In the context of WHO definitions, secondary 
prevention, therapy, and rehabilitation influence 
the flexible links among disorder, impairment, 
disability, and handicap, with the uniform goal 
that a given disorder results in the least possible 
handicap (Colenbrander, 1992; 1996).   
 
The vision component of C&P exams by VHA 
physicians documents impairment. An 
assessment by VBA of the extent to which visual 
impairment leads to disability and handicap for a 
particular individual will require additional 
information about that veteran�s functioning in 
daily life and employment. 
 
Assessment issues and questions 
Reflecting VHA and VSO concerns, the 
questions that this report will address fall into 
three major categories: perimeters; reliability of 
testing; and disability/handicap evaluation.  
Consistency in numbering the three primary 
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review questions is maintained throughout the 
report: 
1. What is the standard of practice for 

perimetry?  
A. Have automated perimeters, specifically 

the Humphrey Field Analyzer, replaced 
the Goldmann perimeter as the standard 
of clinical practice for visual field testing?  

B. Are Goldmann and Humphrey visual field 
tests complementary, or are they 
essentially comparable?   

 
2. How would visual field defect rating 

indices applicable to either perimeter 
assist VBA in evaluating disability and 
handicap? 

 
3. Are perimetry results reliable? C&P 

exams must be fair and consistent. Do 
perimeters give reliable results?  Specifically, 
is the variation among Goldmann tests of 
sufficient magnitude that veterans 
undergoing testing by different operators 
(perimetrists) cannot rely on equivalent 
examinations? 

  
 
Assessment Methods   
 
Search strategy  
VATAP conducted Dialog® OneSearches of 
MEDLINE®, EMBASE®, Current Contents®, 
BIOSIS®, and SciSearch® for the years 1980 to 
February 2002 using a range of descriptors and 
free text words and phrases:  Humphrey? (? 
indicates truncation) adjacent to Perimetr?  
Goldmann? adjacent to Perimetr?  Additional 
terms for the concepts of diagnostic techniques 
for ophthalmology and diagnosis of visual field 
defects were used.   
 
Another approach searched for articles 
containing words for perimetry and a list of terms 
indicating predictive values, sensitivity and 
specificity, along with comparative studies 
and/or precision, predictability, and 
reproducibility.  These results were limited to 
English language and adult, middle age, and the 
terms for aged and elderly humans.   
 

Article selection criteria 
VATAP initially screened search printouts with 
abstracts for citations relevant to the three major 
issues to be addressed by this report.  Articles 
lacking an analytic component were excluded, 
as were those reporting opinion that did not 
illuminate review issues. 
 
VATAP then obtained full-text copies of selected 
articles and reviewed them in depth according to 
the following criteria (numbers correspond to 
those of the three main review issues outlined 
above).  
 
1. One useful indicator of a standard of practice 

is supplied by consensus statements or 
practice guidelines generated by national 
professional organizations. In their absence, 
comparisons of automated static (Humphrey 
or other) perimetry to Goldmann manual 
kinetic perimetry facilitate analysis of the 
most appropriate clinical application of 
devices.  Quality criteria for comparative (in 
this context, diagnostic accuracy) studies 
include (Mulrow, 1989): 

 
• patients comparable to VA C&P exam 

populations; 
• observers blinded to other test results; 
• performance of perimeter of interest 

compared to the �diagnostic gold 
standard�, to other clinical disease 
criteria, or to follow up sufficient to 
confirm the presence or absence of  
disease. 

 
2. Correlational or multi-variate studies of visual 

field disability ratings with independently 
determined levels of disability or handicap; 
or interventional studies, which artificially 
restrict visual fields and then test 
performance of vision-dependent tasks. 

 
3. Inter-rater reliability studies:  replicate 

perimetry studies (by different operators) of 
the same patients, using the same device 
and technique, are demonstrated to produce 
consistent results over periods of time in 
which the patients� conditions are expected 
to remain stable. 
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Finally, VATAP reviewed the reference lists of 
initially retrieved articles to identify additional 
studies relevant to the major assessment issues. 
Full-text articles were obtained and subjected to 
the same review criteria. 
 
INAHTA query 
In the final component of information retrieval, 
VATAP queried colleague agencies in the 
International Network of Agencies for Health 
Technology Assessment (INAHTA) via 
electronic mail regarding policies and practices 
for the determination of visual disability in the 
health care systems represented within INAHTA. 
 
 
Results 
 
Overall 
VATAP searches yielded more than five 
hundred citations.  End reference lists enhanced 
this number greatly.  Ultimately, VATAP 
obtained and reviewed in detail 91 full text 
articles from searches and end references as 
relevant to review questions.  Reviewed studies 
represent analytic research, while descriptive 
research and unsubstantiated opinion were 
excluded. Editorials providing insights on the 
review questions may be cited below, but do not 
constitute valid �evidence� for the questions. 
Included studies are abstracted in Tables 1 to 4 
(Appendix).  VATAP definitively excluded as 
�invisible� for the purposes of the report only 
articles contributing neither data nor insight to 
the review questions or to an understanding of 
underlying issues in perimetry 
 
More specifically, exclusion of comparative 
studies was based on: 
• Comparison not relevant to VHA review 

questions (e.g., one software program to 
another for the same automated perimeter); 

• Population not relevant to general C&P 
exam population (e.g., all testing subjects 
taking the same drug); 

• Failure to meet methods standards noted 
above for diagnostic test accuracy 
evaluations; 

• Incomplete or uninterpretable reporting. 
 

One reviewer (KF) selected, read, analyzed, and 
abstracted all studies.  Other contributors and 
reviewers are listed on page 16. 
 
In overview, VATAP found that the perimetry 
literature represents many divergent lines of 
enquiry, inconclusive findings, and a great deal 
of opinion, much of all of these irrelevant or 
tangential to the issues initiating this report.  If 
the literature has an overall direction it is toward 
documenting technical development of devices 
rather than addressing specific clinical or policy 
questions relevant to VHA. 
 
Tables 1 and 2 (Appendix) present frequency of 
study types within categories according to major 
assessment issues.  These tables provide an 
overview of the scarcity of directly relevant 
research available to respond to the assessment 
questions.  
 
Results,  Assessment question #1:  
A.  Standard for clinical practice 
 
Published studies do not directly address VHA�s 
information needs for this issue: VATAP 
searches failed to identify consensus statements 
from professional organizations specifying the 
standard of practice for perimetry in general or 
for any diagnoses.  Other indicators of a defined 
standard of practice are likewise unpublished. 
 
In the absence of direct information on standard 
of practice, tracking the literature through time 
allows estimation of trends in clinical practice.  
However, this approach is able only to 
approximate a response to VA regarding a 
standard of practice. 
 
Many of the studies cited in the �timeline� below 
are comparisons that are further detailed in 
Table 3 (Appendix): 
 
1970s: early development and initial 
diffusion of automated perimeters 
In a series of 2000 glaucoma field evaluations, 
Morin (1979) performed both static and kinetic 
testing on the same instrument, the Tübinger 
�Oculus�, an early automated perimeter.  Since 
Morin�s criteria for patient participation included 
correspondence of static and kinetic fields, his 
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detailed enumeration of the apparently minor 
differences between static and kinetic results on 
the same device provides little enlightenment for 
VA�s assessment questions regarding the roles 
of other devices. However, this large series does 
indicate that static and kinetic results will often 
correspond.  
 
Wilensky (editorial; 1989) reported his 
experience: it was uncommon up to the mid-
1970s for patients to report to a glaucoma 
specialist with good quantitative visual field 
results from the referring ophthalmologist.  Since 
then, training office staff to operate an 
automated perimeter had changed the situation 
appreciably. 
 
1980s: wider diffusion of automated 
perimeters 
Comparative studies published during the period 
in which automated perimeters became widely 
available (Bobrow, 1982; Beck, 1985; Batko, 
1983; Hart, 1983) were conducted explicitly to 
document the extent to which automated 
perimeters approximated Goldmann results, 
supporting the conclusion that the Goldmann 
perimeter remained the standard at that time. 
 
Bobrow (1982) summarizes what may have 
been prevailing views at that time: �An 
instrument that sacrifices some of the subtleties 
of Goldmann perimetry must substitute 
efficiency, reliability, simple operation, and high 
patient acceptability in order to supplement the 
Goldmann examination for clinical use.� 
(Bobrow, 1982) 
 
In the course of more than 34,000 visual field 
exams conducted at the Department of 
Ophthalmology of the University of California at 
Davis, Keltner (1983) notes that automated 
perimetry became an accepted form of visual 
field testing for routine clinical purposes during 
the period from 1976-1982. In this academic 
setting, 27% of visual field tests were conducted 
manually and 73% with automated devices 
during the six-year period.  
 
Perimetrists� satisfaction with their devices could 
be expected to influence diffusion, as could 
patients� responses to testing: Trope and Britton 

(1987) surveyed patients and technicians 
regarding perimeter preferences: patients 
preferred manual testing while technicians 
preferred automated (Humphrey).   
 
1990s and beyond:  further diffusion with 
evolving definition of clinical role for 
automated perimeters 
Townsend (1991) describes the historical and 
technical development of perimeters as a logical 
linear evolution culminating in automated 
devices exemplified by the Humphrey Field 
Analyzer. 
 
In 1995, Katz reported: �Automated perimetry 
has become the standard for visual field testing 
over the past decade, replacing manual 
Goldmann perimetry.� 
 
The major presence of automated perimeters in 
the more recent literature, along with the 
variable quality of the research as conducted 
and reported  (discussed below) make 
designation of a standard less straightforward 
from the available literature than it would have 
been two decades ago.  Further, the �gold 
standard� for diagnostic accuracy studies will 
vary according to the disease under 
investigation. Although optimal diagnostic and 
front-line practice standards are not always the 
same, one would hope them to be.  
 
Clearly, information from automated and manual 
perimetry is not completely identical, nor are the 
diagnoses or sub-sets of patient populations in 
which each is most productively employed; both 
can be argued to have roles in clinical practice.  
 
Finally, many of the studies comparing 
Goldmann to Humphrey or other automated 
perimetry were diagnosis-specific (Table 2, 
Appendix), and thus cannot directly be 
extrapolated to device use in a heterogeneous 
VA C&P exam population. Weaknesses of the 
diagnosis-specific studies from VA�s perspective 
include small numbers of patients and 
investigation of relatively uncommon diseases. 
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Results, Assessment question #1:  
B.  Do manual and automated perimeters 
provide complementary information?   
 
Within VHA, an advantage attributed to the 
Humphrey Field Analyzer is its usefulness in 
glaucoma diagnosis (Townsend, 2002). 
Glaucoma is a leading cause of irreversible 
blindness, worldwide, and thus figures 
prominently in the visual fields testing literature: 
the largest category of comparative studies 
reviewed for this report (Table 2, Appendix) is 
that focused on glaucoma.  
 
Increased intra-ocular pressure, once part of the 
definition of glaucoma, is now recognized as the 
most important risk factor among several, rather 
than a necessary component of the disease. 
Definitive glaucoma diagnosis requires 
information beyond ocular hypertension and 
characteristic visual field defects (Danyluk, 
1991; Sommer, 1996).  
 
Hotchkiss (1985), reviewing the literature as 
background to a new study, reports that 
automated perimetry demonstrates 5-10% more 
field defects in early glaucoma than does 
manual Goldmann perimetry, and queries the 
extent to which these findings might represent 
false positives. Katz (1995) attempts to clarify 
the same issue.  Hotchkiss and Katz are 
abstracted in the first section of Table 3 
(Appendix). 
 
Differences both in presentation of perimetry 
results and in their interpretation may contribute 
to these results.  Wilensky (1989) proposes that 
automated perimetry is more precise than 
manual because the numeric values obtained for 
each test location with the former lend 
themselves to a wider variety of data analyses 
and comparisons.  At the same time, automated 
perimetry offers scope for additional patient-
based factors to (negatively) influence reliability. 
Wilensky concludes that Goldmann (manual) 
perimetry may be more demanding to perform, 
but automated may be more difficult to correctly 
interpret.   
 
Hotchkiss (1985; Tables 3 and 3a, Appendix) is 
among the more rigorous of glaucoma diagnosis 

studies reviewed for this report. While these 
authors did use additional glaucoma criteria, the 
study still fell short of ideal methods: blinding to 
other test results was inconsistently applied, and 
follow-up with repeat automated perimetry to 
further clarify any false positive glaucoma field 
tests was not performed. 
 
The only other study meeting methods quality 
criteria for this report (Katz, 1995; Tables 3 and 
3a, Appendix) followed glaucoma suspects with 
repeat perimetry and observers blinded for at 
least some of the study data collection, but 
these authors did not report optic disk and nerve 
fiber layer (of the optic nerve head) data as 
contributing to glaucoma diagnosis. 
 
With the exception of Hotchkiss (1985) and Katz 
(1995), studies comparing Goldmann to 
Humphrey or other automated perimeters for 
glaucoma failed to meet methods standards for 
diagnostic test studies. Shortcomings were a 
lack of independent corroboration of glaucoma 
diagnosis by clinical criteria or follow-up, and 
failure to blind test interpreters to other 
diagnostic information.  
 
Although both the Hotchkiss and Katz studies 
are less than completely definitive, they are the 
most rigorous available for glaucoma and thus 
lend additional credibility to the overall 
impression that manual and automated 
perimetry provide complementary information.  
These two relatively rigorous studies both reach 
the same conclusion in support of 
complementary roles for manual and automated 
perimetry. 
 
A caveat for the glaucoma studies as a group is 
the overall lack of standardization among 
automated perimeter testing strategies (Table 
3a, Appendix). In this context, it is difficult to 
generalize results from one automated perimeter 
to others.  However, automated perimeters do 
generally restrict testing to the central field for 
glaucoma patients, while Goldmann tests 
include the peripheral field. 
 
Further, Hotchkiss (1985) offers enlightening 
insights into the differences between manual 
and automated perimetry: for practitioners 
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accustomed to interpreting graphically linear 
Goldmann results, the graphically �profile�, gray-
scale or numeric results from automated 
perimetry require a quite different interpretative 
approach. Hotchkiss believes that relative 
difficulties are likely to be compounded when a 
patient is followed by different clinicians, or with 
different automated perimeters.  
 
Although not all automated perimeters use 
identical programs, credibly rigorous research 
documents that automated perimetry will detect 
field changes due to glaucoma before these 
changes are evident on manual examination.  
Automated perimetry also requires longer 
sessions and greater concentration from 
patients in spite of its ease for technicians, while 
focused on a generally less voluminous area of 
the field in glaucoma suspects than manual 
perimetry. 
 
Wilensky (editorial, 1989) concurs that 
automated perimetry detects glaucoma field loss 
sooner than manual perimetry.  Wilensky also 
believes automated perimetry to be less 
valuable for eyes with very advanced field loss.  
In this case, there may be only a few test 
locations where responses to stimuli remain, 
limiting ability to detect change over time and 
making testing very discouraging for patients.  
 
As background to new research, Wall (1991) 
notes that automated perimetry is time-
consuming and monotonous for test subjects, 
who may fatigue, change head position, and 
then report visual field defects attributable to 
artifact.  According to reports cited by Wall, 
approximately 45% of glaucoma patients and 
30% of normal subjects do not meet reliability 
criteria for automated perimetry.  Since survey 
data (Trope, 1987) confirms patients� preference 
for manual perimetry, these patient factors also 
argue that manual and automated perimetry 
fulfill complementary roles. 
 
Opinion in the literature thus concurs with 
opinion within VHA (Townsend, 1991;2002) that 
manual and automated perimetry are 
complementary. Further, Townsend (2002) 
confirms that manual and automated perimeters 
typically measure different proportions of the 

entire volume of the normal visual field (figure 2, 
Appendix); the location within the field that is of 
primary interest in a particular clinical situation 
should guide selection of perimeter. 
  
Model practices from academic settings may 
help to refine these perimeters� respective roles.  
Keltner (1983) reported clinical practice in the 
Department of Ophthalmology, University of 
California, Davis, at that time.  All patients 
undergoing visual field examinations in there are 
first tested with automated suprathreshold static 
perimetry.  When a defect is found, Goldmann 
kinetic perimetry may then be used to better 
define the defect, or to establish a baseline with 
another type of perimetry for future follow-up.   
 
In Keltner�s academic context, manual perimetry 
also can be used for teaching purposes.  Finally, 
ready access to quality manual visual field 
examinations produced by highly trained 
technicians in an academic clinical department 
encourages this approach.   Keltner further 
notes that a standard protocol, �luminance 
sequencing�, developed for the Fieldmaster 
model automated perimeter, is used to interpret 
visual field abnormalities and monitor 
progression over time.   
 
Bobrow (1982) reported similar experience in 
other academic departments where Goldmann 
perimetry is also available and used when 
judgments concerning progression of field loss 
are needed. 
 
Bobrow reported that automated perimetry was 
practical in his clinical setting: it was able to be 
reliably performed by all department nurses, 
technicians, and secretaries, while only 
registered nurses there were adequately trained 
and able to perform Goldmann perimetry.  
 
After presenting a number of individual cases in 
perimetry for neuro-ophthalmic disease, Keltner  
(1983) concludes that automated static 
perimetry can occasionally specify defects better 
than can careful kinetic manual perimetry for 
patients with optic nerve disease. 
 
As reported above, a similar perception, 
supported by rigorous studies, holds for the 
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ability of automated perimetry to detect 
glaucoma field changes earlier than manual 
perimetry (Hotchkiss, 1985; Katz, 1995).  
However, definitive glaucoma diagnosis requires 
both perimetry and optic disk examination, 
arguing for a need that corroborating diagnostic 
information rule out false positive glaucoma 
findings when only visual field data are used.  
Among the comparative glaucoma studies 
reviewed for this report, only Hotchkiss (1985) 
and Katz (1995) provided such information.   
 
Evidence for this review question thus indicates 
that manual (Goldmann) perimetry remains a 
standard under statute and for its entrenchment 
in training and practice.  In spite of its reliance 
on highly trained technicians, it is easier and 
less prone to artifact for patients, particularly the 
elderly or those otherwise susceptible to fatigue 
or to concentration loss. Goldmann may be 
relied on in academic settings for thorough 
exploration of the nature of field defects initially 
identified with automated perimeters.  
Automated perimetry has advantages in ease of 
operation, and diagnostic capabilities in sub-
groups of patients.  Automated perimetry is 
perceived as en route to replacing manual 
perimetry for routine practice.  Finally, manual 
and automated perimeters typically measure 
different proportions of the entire volume of the 
normal visual field (Figure 2, Appendix); the 
location within the field that is of primary interest 
in any particular clinical situation should guide 
perimeter selection. 
 
Results: Assessment question #2: 
How do visual field defect rating indices 
available for either Goldmann or Humphrey 
perimeters assist VBA in evaluating 
disability and handicap? 

 
VBA has developed a method for calculating 
and rating the average concentric constriction of 
visual fields in monocular field results from 
Goldmann perimetry.  Reference values for this 
calculation are the extent of normal visual fields 
at eight principal meridians.   
 
The VBA rating quantifies visual field defects 
relative to the normal field extent, but makes no 
explicit connection with functional vision in a way 

that would permit estimating the disability or 
handicap an individual might experience from 
his or her field defects (McBrine, 2002). Thus 
the rating in current use by VBA resembles that 
recommended by the AMA in 1958.   
 
VATAP found only two studies (Johnson, 1983; 
Wood, 1992; first section of Appendix Table 4) 
that provided evidence to associate visual field 
defects with problems in performing specific 
activities; both studies address driving only.  In 
the absence of further evidence, published 
opinion may be of some assistance: Wright 
(1999) advocates including both objective acuity 
or fields measurement plus individualized visual 
function data in visual disability and handicap 
assessment.   According to Wright, visual 
function for individual and specific tasks must be 
assessed to determine degree of handicap. 
 
Functional visual field indices are available for 
both Goldmann (Estermann, 1968;1982) and 
Humphrey (Colenbrander, 1992) perimeters.  
Mills (1986) reported that the AMA had adopted 
the Estermann index in 1984.  
 
Direct patient questionnaires developed to 
measure and quantify visual disability and 
handicap (Keefe, 1999; Ross, 1999; Mangione, 
1998; Hassell, 2000; Haymes, 2001) also are 
available and would facilitate demonstrations of 
correlation between visual field defects and 
difficulty with particular activities or with 
unsuitability for certain occupations.  Of course, 
care to distinguish functional visual complaints 
or malingering is advisable (Keltner, 1985) when 
patients� subjective reports contribute to 
handicap assessments. Mills (1986) suggests 
that the Estermann functional binocular index 
contributes an objectivity lacking in patient 
reports to an overall assessment of disability.  
 
The Estermann functional index has theoretical 
advantages over a scoring system that attempts 
to estimate disability or handicap from anatomic 
indices: it evaluates the total binocular field and 
thus simulates real vision more closely.  Further, 
it is based on relative values of areas of the field 
for function rather than anatomy only.  
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Estermann index calculation involves a binocular 
grid, weighted to favor the more functionally 
important areas of the field.  The grid can be 
superimposed over graphic results from any 
perimeter (Estermann, 1982).  The index rating 
(functional score in percent) is calculated by 
counting grid units not obstructed by scotoma 
(blind areas) or other field defects. 
 
As noted above, VATAP identified relatively few 
data correlating any visual field index with 
perceived or observed difficulty in vision-
dependent tasks for either daily life or 
employment (Table 4, Appendix).  The only 
functional sphere in which an intervention has 
been conducted to evaluate the relationship 
between visual field defects and performance is 
driving (Wood, 1992).   
 
Visual disability and handicap rating are areas 
requiring substantially more, and more focused, 
research to fully support evidence-based 
decision making. 
 
There is little consensus on an optimal measure 
for visual disability.  However, there does appear 
to be some agreement that no single scale or 
measure is sufficient (Ross, 1984; Parrish, 
1997), as detailed in Table 4 of the Appendix. 
 
The British National Health Service (NHS) 
guidelines for physicians to certify patients as 
blind or partially sighted were provided in 
response to VATAP�s electronic mail INAHTA 
query.  Definitions from the NHS guidelines are 
detailed in Appendix Table 4, and include 
reference to functionally more important areas of 
the field. 
 
Results,  Assessment question #3:  
Does the literature support concerns 
regarding inter-rater reliability for the 
Goldmann perimeter? 
 
��Visual fields, being subjectively obtained, are 
notoriously difficult to assess and to reproduce, 
and this is made even more difficult by the lack 
of standardization in equipment and method.� 
(Berry, 1966). 
 

The perception that manual perimetry is an 
exacting task with variables related to the 
operator, and the corollary that automation 
increases standardization have been frequently 
reported (Keltner, 1983; Parrish, 1984; Enger, 
1987; Johnson, 1987; Townsend, 1991; Stewart, 
1992) since Berry published the statement 
quoted above.  However, VATAP�s literature 
searches identified only two studies quantifying 
variation on repeated kinetic perimetry (Parrish, 
1984; Berry, 1966; both detailed in Table 5, 
Appendix).  Parrish performed both static and 
kinetic testing on the same perimeter 
(Perimetron automated), making these results 
not directly relevant to VHA�s review question.  
Neither Berry nor Parrish conducted studies 
primarily designed to assess Goldmann 
perimeter inter-rater reliability. 
 
Finally, automated perimetry also is imperfect: 
reliability of Humphrey testing can be a problem, 
due both to patient (Wilensky, 1989) and to 
testing factors [Advanced Glaucoma Intervention 
Study (AGIS) Investigators, 1994].  The AGIS 
investigators found that for 16% of enrolled eyes 
in a randomized trial of therapy for medically 
refractory glaucoma, long-term fluctuations in 
Humphrey score were large enough to suggest 
change in glaucoma fields even though the time 
period was short enough to make change in 
disease status unlikely. 
 
Bobrow (1982) reported the opinion that the 
results of Goldmann perimetry in the hands of a 
trained technician or ophthalmologist are 
uniform enough so that comparisons can be 
made among fields obtained by different 
examiners. 
 
Again, VATAP identified only two analytic 
studies relevant to reliability of Goldmann 
perimetry (Table 5, Appendix); both compared 
kinetic to static testing on a single instrument, 
and thus neither provides a definitive answer to 
this issue from VHA�s perspective.  
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Summary and Discussion 
 
The literature reviewed for this report is devoted 
largely to describing the incremental technical 
development of automated perimeters.  It seems 
reasonable to characterize this literature as 
representing the hypothesis-generating stage of 
technology development and evaluation, rather 
than the subsequent stage of clinical hypothesis-
testing. 
 
For the purposes of this report, perimetry 
research must be interpreted in the context of 
the highly individualized and subjective 
experience of disorder, impairment, disability, 
and handicap, and also in that of the subjectivity 
of human perception as measured by perimetry.  
These factors make the few available studies 
only a beginning to answering VHA�s questions 
about the roles of different devices, particularly 
as the devices are used to define or rate 
disability and handicap for compensation. 
 
VHA raised questions about perimetry at a time 
when the evolution of automated perimetry to 
replace manual appears to be in progress.  How 
or at what point in time this process will be 
completed cannot now be defined precisely.  In 
the interim, both types of perimetry have 
strengths and weaknesses that argue for 
retaining parallel availability to clinicians.  
 
The literature covers a two decade period of 
transition from manual to automated perimeters 
for routine clinical use, and is notable more for 
its reasoned and usually cautious willingness to 
explore their respective roles than for its 
scientific rigor.  Some of the perimetry issues 
that initiated this report, particularly that of 
evaluating and rating visual disability have been 
addressed in only one or two published studies.  
 
Defining an optimal rating scale for visual 
disability thus remains problematic. VBA�s 
existing anatomy-based index for rating visual 
field constriction is not supported by research 
documenting an association between anatomical 
visual field defects and disability or handicap.   
 

Functional residual visual field indices for both 
major types of perimeter are available, as are 
instruments (questionnaires) designed to 
quantify visual handicap from the patient�s 
perspective.  Such data collection vehicles refine 
judgments resulting from the vision component 
of C&P exams.  Some regulatory entities do 
incorporate specifics of visual fields data into 
licensing requirements for driving.  However, 
VATAP did not identify data analyses able to 
define the connection between visual field 
defects and disability or handicap beyond those 
in that context. 
 
The optimal method for assigning a handicap 
rating to visual field impairment remains 
controversial. As noted at the beginning of this 
report, the flexible links among impairment, 
disorder, disability, and handicap are amenable 
to influence by treatment and rehabilitation 
interventions as well as by an individual�s 
adaptation and context.  Attempts to measure, 
or assign numerical ratings to such idiosyncratic 
human phenomena are certainly desirable and 
perhaps necessary for purposes such as C&P 
exams, but an optimal scale remains to be 
defined. 
 
In the highly individualized context of response 
to impairment, arguments can made both for 
and against incorporating patient self-reports or 
responses to standardized assessment 
instruments:  it makes intuitive sense to ask the 
patient and to examine his or her performance of 
tasks requiring vision, while public agencies like 
VHA must avoid the appearance of subjectivity 
in ratings. Unfortunately, the available research 
offers little substantive assistance along these 
lines. Until stronger research is available, VHA 
policy makers may elect to follow the AMA�s 
recommendation for a functional residual fields 
index, rather than the anatomical one currently 
used. 
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